From the MeOH extract of Hypericum calycinum, two caffeoylquinic acid derivatives, butyl chlorogenate (1), and chlorogenic acid (2), seven flavonoids, quercetin (3), quercitrin (4), hyperoside (5), isoquercitrin (6), miquelianin (7), rutin (8) and I3,II8-biapigenin (9) and two flavanols, (+)-catechin (10) and (-)-epicatechin (11) were isolated. Identification of the isolates was carried out by spectroscopic analysis including 1D and 2D NMR experiments as well as mass spectrometry. Free radical scavenging activities of the isolated compounds were determined in in-vitro 1,1-diphenyl-2-picrylhydrazyl (DPPH) and nitric oxide (NO) scavenging models. The compounds showed strong DPPH and moderate NO scavenging activities in a concentration dependent manner. (+)-Catechin and (-)-epicatechin were found to be the most active compounds with IC 50 values of 4.16 and 4.67 μM for DPPH and 190 and 170 μM for NO scavenging activities, respectively.
The genus Hypericum (Hypericaceae) is represented by more than 80 species in the Flora of Turkey [1] . Hypericum species have been reported to contain diverse metabolites including phloroglucinols, naphtodianthrones, flavonoids, xanthones, benzophenones and benzopyrans [2a-2i] . H. perforatum (commonly known as "St. John's wort") is a well-known member of this genus and widely used for the treatment of mild to moderate depression [3] . It was reported that the effects of H. calycinum extract on the central nervous system of mice was almost equal to that of H. perforatum and was found as effective as the antidepressant drugs in animal models [4a,4b] . It is well known that under some pathological conditions, oxidative/antioxidative balance shifts towards oxidative stress status. Nowadays oxidative damage plays an important role in the pathogenesis of many diseases including neuropsychiatric disorders [5, 6] . Neurons are especially vulnerable to free radical attacks, and insufficient defenses of exposure to excess reactive oxygen species (ROS) can lead to neuronal dysfunction and death [7] . It has been reported that oxidative stress causes hippocampal cell death in patients with major depression [8] . In this study, we report the isolation and structure elucidation of eleven phenolic compounds from the EtOAc and n-BuOH soluble fractions of the MeOH extract of H. calycinum, as well as their antioxidant activity evaluated in-vitro by DPPH and nitric oxide (NO) scavenging models.
Compound 1, a pale yellow amorphous powder, was established as C 20 H 26 O 9 by the [M+Na] + ion peak at m/z 433 in the ESI-MS. The 1 H NMR spectrum (see experimental) of 1 showed the characteristic signals of a trans-caffeoyl unit, three aromatic protons as an ABX system at δ 7.06 (d, J = 1.9 Hz), 6.98 (dd, J = 8.2 and 1.9 Hz) and 6.81 (d, J = 8.2 Hz), and two trans-olefinic protons as an AB system at δ 7.55 and 6.24 (d, J = 15.9 Hz). Moreover, the 1 H NMR spectrum contained three oxymethine protons resonating at δ 5.30 (m), 4.17 (m), and 3.77 (dd, J = 7.2 and 3.1 Hz) and two methylenes at δ 2.25 (1H, dd, J = 13.5 and 3.5 Hz), 2.20 (2H, m) and 2.02 (1H, dd, J = 13.5 and 7.1 Hz) arising from quinic acid. The H-3 signal of the quinic acid assigned by analysing the COSY spectrum, was shifted downfield, indicative of the site of esterification for a caffeoyl unit, which was further confirmed by the cross peak δ 5.30 (H-3) / 168.7 (C=O of caff.) in the HMBC spectrum. These data suggested the presence of a chlorogenic acid [9] residue in 1. The 13 C NMR spectrum (see experimental) displayed 20 resonances, nine of which were attributed to the trans-caffeoyl unit, while seven were ascribed to the quinic acid moiety. The remaining four resonances, which disclosed one methyl (δ 14.2) and three methylene (δ 66.3, 31.8, 20.1) carbons, along with the corresponding proton signals at δ 0.92 (3H, t, J = 7.4), 4.11 (m), 1.64 (m), and 1.38 (m) revealed the presence of a butoxy group [10] . The butyl unit was found to be esterified with the COOH (C-7) on the basis of the three bond correlation of H-1′′ (δ 4.11) with C-7 (δ 175.5). Thus, the structure of 1 was determined to be butyl chlorogenate [11] . This compound could be an artefact formed during the extraction procedure.
The structures of the other metabolites were determined as chlorogenic acid (2) [9] , quercetin (3) [12] , quercitrin (4) [12] , hyperoside (5) [12] , isoquercitrin (6) [12] , miquelianin (7) [2a], rutin (8) [12] , I3,II8-biapigenin (9) [2a], (+)-catechin (10) [12] , and (-)-epicatechin (11) [12] by comparison of their spectral data with those of previously reported values. In this study, the flavonoid and caffeoyl 13 
DPPH radical scavenging assay:
MeOH solutions of the test compounds at five different concentrations (from 10 -4 to 10 -6 M) were prepared and incubated with the MeOH solution (15 μM) of DPPH for 30 min. Then the absorbance was measured against the control (MeOH) at 517 nm. Ascorbic acid was used as reference The experiment was performed in triplicate and results were given as mean IC 50 value [14] .
NO scavenging assay:
Five different concentrations of the test compounds dissolved in standard phosphate buffer (0.025 M, pH 7.4) were incubated with sodium nitroprusside at 25°C for 5 h. Incubation solution was then removed and diluted with 0.5 mL Griess reagent. The absorbance was read at 546 nm. The experiment was performed in triplicate and results were given as mean IC 50 value [15] .
